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“Learning by doing” revisited: an interactive
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Abstract: This study represents an interactive experience towards conducting an
undergraduate theory-based design course, ‘Design Theories and Methods’ in a
product design department. These types of theoretical courses are usually conducted
with a classical form of teaching where the lecturer is in a dominant position and
bestows knowledge upon the learner (Wood and Rust, 2003). However, according to
constructivist learning theory, knowledge cannot exist independently of the knower,
but must be constructed through his own understanding of the situation (Hein, 1991).
Therefore while a ‘revisit’ to Bauhaus education model is suggested, the main
hypothesis is that “learning by doing” would provide a better learning process for the
students and considering that the success of the students depend on their
engagement in what they are learning, (Bayer, 1976). With this approach, students
are made responsible for the ‘teaching’ within teamwork where the students are
positioned to be active and creative where the lecturer is providing guidance (Yazici et
al, 2001). The outcomes of the study show that students endeavor significantly more
to learn and reformulate the topics in order to teach, and the interaction between
students allows a more effective process for learning.
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“Learning by doing” revisited

We believe in learning by experience, which naturally lasts longer than anything
learned by reading or hearing only.
Josef Albers

Introduction
Design education requiring students’ active involvement and interaction with the
lecturer and with other students is based on studio lectures where development of
ideas meets practicing with materials. Although studio lectures cover the wide range of
the undergraduate education programme there are still theoretical lessons, which are
supposed to support the studio lectures conceptually and provide the students with a
deeper understanding of what they are actually doing in studios. Unlike studio lectures,
which are developed and specified for design education, theoretical courses do not
have any specific formulation for design education. They are given as in many other
undergraduate programmes where the lecturer tells and students listen to him/her
corresponding to the traditional learning theory. The problematic thing observed here
is that the theoretical knowledge cannot be efficiently transferred to the area of design
practice. This actually requires moving away from traditional theory teaching and
causes a search for more interactive methods specified for teaching design theories.
Based on constructivist learning theory and with a revisit to Bauhaus education
model, this study represents a teaching experience, which focuses on the principle of
‘learning by doing’. Thus it is an attempt to involve the concepts of interaction and
experience with a theoretical design course where design methods are taught to first
year undergraduate design students. The paper gives a detailed explanation of the
methodology used during the course, which basically consists of three main processes,
such as, preparing the course content, practicing in the class and evaluating the
outcomes.

Towards constructivist learning theory and
Bauhaus education model
The theory of constructivism suggests that we create our own reality and the
knowledge to support it. We make sense of the world through building upon prior
knowledge (Goodman 2008). Thus, constructivism has an interdisciplinary perspective
covering psychological, sociological, philosophical, and critical educational theories.
Considering the educational perspective, it focuses on the learner rather than the
teacher. It is the learner who interacts with his or her environment and thus gains an
understanding of its features and characteristics. It is the learner who constructs his
own conceptualizations and defines, evaluates and solves problems throughout the
learning process. Constructivist learning theory lets students make their own
interpretation and thus build their own knowledge upon their individual understanding.
The approach of constructivist learning theory is to keep students actively involved in
the learning process so that they become the controllers of this process according to
their own evaluation.
As Dewey (1997) states, the trouble with traditional education was that the
educators did not consider the other factor in creating an experience; namely, the
powers and purposes of those taught. It was assumed that a certain set of conditions
was intrinsically desirable, apart from its ability to evoke a certain quality of response in
individuals. This lack of mutual adaptation made the process of teaching and learning
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accidental. For Dewey (1916), knowledge emerges only from situations in which
learners have to draw them out of meaningful experiences. These situations have to be
embedded in a social context, such as a classroom, where students can take part in
manipulating materials and, thus, forming a community of learners who construct their
knowledge together. Students cannot learn by means of rote memorization; they can
only learn by “directed living,” whereby concrete activities are combined with theory.
The obvious implication of Dewey’s theory is that students must be engaged in
meaningful activities that induce them to apply the concepts they are trying to learn.
Considering the practice of the constructivist learning theory in the field of design
education, the corresponding approach is the Bauhaus education model where design
students were supposed to ‘learn by doing’. Bauhaus education model is a guide for
lecturers how to engage students to interact and collaborate for a more effective
learning process.
While the concept of a Basic Course is one of the greatest legacies of the Bauhaus, it
was a notion that had many precedents in progressive educational reforms of the
nineteenth-century, particularly in the kindergarten, as developed by its founder,
Friedrich Froebel. Froebel’s greatest influence was the Swiss educator Heinrich
Pestalozzi, whose concept of sensory education was an application of the
Enlightenment ideals set forth by Jean-Jacques Rosseau (Lupton and Miller 1993). It
was Johannes Itten who was giving the Basic Course and stated that “a teacher who
communicates to his students nothing but the syllabus laid down by the authorities,
using methods he learned at the teachers’ training college, can be compared to a
dispenser of pills made up according to prescription, who can never be a true
physician” (Itten 1975).
Accordingly, Josef Albers’s pedagogic emphasis lay in practical, concrete exercises;
in “learning through conscious practice”. Albers included a discussion of “methode”
among his course outline, lectured on the topic of “creative education”, and published
“Werklicher Formunterricht”, an essay in which he laid out his views on education as a
balance of discipline and freedom, experimentation, and the encouragement of
controlled mistakes. The dialectics of education – the process of drawing out rather
than imposing information and knowledge – became even more pronounced in the
radically new context of Black Mountain College, where the importance of facilitating
exchange among students was essential to the collaborative nature of the institution
and its educational program. His courses are laboratory classes that aim “first at
observation and articulation, that is, conscious seeing”, and emphasize the “control of
means, hand, [and] tools, as well as the collaborative, comparative nature of peer
review and critique as fostering “self-criticism and judgement” (Saletnik and
Schuldenfrei 2009).
To summarize, constructivism in educational terms emphasizes learning and not
teaching, encourages learner autonomy and personal involvement in learning. This
means that the learning experience is both subjective and objective and requires that
the lecturer’s culture, values and background become an essential part of the interplay
between learners and tasks (Kukla 2000). The task or problem is thus the interface
between the lecturer and the learner (McMahon 1997). This creates a dynamic
interaction between task, lecturer and learner. The constructivist learning theory thus
emphasizes the importance of the relationship between the student and the lecturer in
the learning process (Savery 1994).
In addition, it requires certain collaboration among learners. Learners with different
skills and backgrounds should collaborate in tasks and discussions to arrive at a shared
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understanding of the truth in a specific field (Duffy and Jonassen 1992). Many
successful implications of this approach can be observed at Bauhaus. To have an
effective collaboration between the learners, they should constantly be challenged
with tasks that refer to skills and knowledge just beyond their current level of mastery.
This captures their motivation and builds on previous successes to enhance learner
confidence (Brownstein 2001). Another important aspect for an effective interaction
and collaboration is to engage the learners not only to participate in the problemsolving process, but also in the definition of the problem itself (Derry 1999).
Within the scope of this study, the attempt is to find a way to apply the
constructivist learning theory premises, such as, creating a dynamic interaction
between learner, lecturer and task; providing collaboration among learners and
engaging and challenging the learner for a theoretical design methods course. Thereby,
it is an experimental approach, which borrows from Bauhaus principles and adapts
them on a theoretical field.

The course ‘Design Theories and Methods’
The course Design Theories and Methods aims to give an insight to the first year
students to have an understanding of design processes and methods. It is the target of
the course to involve student participation and application of different creativity
techniques in idea or concept generation. The course is positioned in the second
semester of the undergraduate course programme in the Department of Industrial
Product Design at the Technical University of Istanbul. The expected learning outcomes
for students are listed as:
x
x
x

x
x
x

Understand how design is made as a human activity.
Understand on a broad level the phases of design process
Understand the research bases of design as individual and group activity and
understand gathering information not only from Internet and library but also
from the designers and producers.
Develop the basic skills on writing, visualizing, and reporting of the gathered
information.
Learn to find new ideas applying creativity techniques and how to collaborate
with colleagues.
Understand the importance of relations between industrial design, user,
customer and producer.

The course has been conducted with classical teaching methods where the lecturer
used to tell and students used to listen to her during the lectures. Generally, the
lecturer was making presentations with textual and visual content, and students were
expected to ask questions whenever they could not understand something.
In this section of the study, the course is examined to give information regarding
how the lectures were conducted in the last semester. Thereby, the formulation of the
content, the process in the classroom, and the evaluation of the students are
examined.

Content
Delft Design Guide (Figure 1) is used as textbook of the course Design Theories and
Methods. Edited by Annemiek van Boeijen and Jaap Daalhuizen, Delft Design Guide
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presents an overview of product design approaches and methods used in the Bachelor
and Master curriculum at the Faculty of Industrial Design Engineering in Delft. The
design guide is largely based on existing books and articles and it gives brief
information about the chosen methods and examples of practice (van Boeijen and
Daalhuizen 2010).
It consists of three main chapters: Approaches to Product Design in Delft, Design
Methods, and Competences in Design. Considering its relevance to the main content of
the undergraduate course Design Theories and Methods, the second chapter ‘Design
Methods’ is given to the students. The chapter ‘Design Methods’ has four main parts,
which are Creating a Design Goal, Creating Product Ideas and Concepts, Decision and
Selection, Evaluation of Product Features. Each part consists of summarized methods
and techniques related to the relevant title.

Figure 1. Delft Design Guide – Part 2

The textbook Delft Design Guide has been useful for the students since it was
written in a simple way so that students could understand the described methods and
techniques generally. Furthermore, what the students have found most attractive
about the book is that it emphasizes key steps of each method and suggests possible
exercises. However, some students claim that most of the methods are best
understood after talking about them in the classroom.
The syllabus of the course is formulated around the second part of the guide and
thereby, parts of this chapter are distributed to the 13-weeks schedule of the course
programme. The idea while preparing the syllabus was to emphasize the part ‘Creating
product ideas and concepts’ and locate other techniques parallel to them in accordance
in each class.

In the class
There are 50 students taking this course and they are divided into groups of 5 and
each group is assigned a certain technique. Each group is to make a short presentation
of the technique and guide the other groups. They are to inform the class about the
necessary equipment needed during the exercise, for ex: post it notes, pens, papers,
images, music, and etc.
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Each lecture is divided in two main parts: In the first part, the instructor group
explains the methods with a presentation from the theoretical perspective. The second
part of the lecture is reserved for exercising: The whole class defines a design problem
together with the lecturers and then works on it with the relevant techniques to create
product ideas, concepts, solutions, and etc. The responsibility of the instructor group
thereby is to manage other working groups and supervise them if they need to.
The lecturer’s role in the class has thus become a participant observer who clarifies
topics for students and gives instructions at some necessary points during the
exercises.
PRESENTATIONS
Presentations are prepared and carried out by students. Each week another student
group is assigned to prepare a presentation about the relevant method and works as
the ‘instructor group’ for the class.
Since the instructor group is required to explain the method to the class, the group
should study the method well in order to get a good understanding of the subject so
that it could be able to explain it to the class. It has thus been a collaborative
experience both for the instructor group and the rest of the class where they could
communicate with each other in a much comfortable way than they would
communicate to a lecturer (Figure 2).

Figure 2. Instructor group’s presentation in the class

Topics of presentation are taken from the textbook Delft Design Guide and listed
under main titles as below in the Table 1:
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Table 1: Topics of presentation
Creating a design goal

Creating product ideas
and concepts

Decision and
selection

Evaluation of
product features

Strategy wheel
Trend analysis
Cradle to cradle
EcoDesign checklist
EcoDesign strategy
Collage techniques
Process tree
WWWWWH
Problem definition
Checklist for
generating
requirements
Design specification
(Criteria)
Design vision

Brainstorming
How To’s
Mind Map
Synectics
Function Analysis
Morphological Chart
Roleplaying
Storyboard
Written Scenario
Context Mapping

C-Box
Itemised response
and PMI
vALUe
Harris profile
Datum method
Weighted objectives
method

Product simulation
and
testing
Product concept
evaluation
Product usability
evaluation

The instructor group is also required to define a design problem on which the
explained method can be used. The lecturers are needed at this stage to formulate a
clear design problem. Also, whenever the class cannot understand something about the
topic, the lecturers help to clarify the issue with further explanations and examples.
An example for this situation is the ‘analogy chart’ that the instructor group has
prepared before the class for the exercise (Figure 3) and these charts were filled during
the class by other students:

Figure 3. Analogy charts from exercises in the class
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It should be kept in mind that the instructor group consisted of students who did
not have any primary experience on teaching something, and therefore, the transfer of
knowledge was problematic at some points. However, considering the constructive
learning theory, which this study relies on it has been another attempt to keep the
active position of the learner. Furthermore, in this triadic structure of the class, the
constantly changing roles of teacher and learner make the boundaries between
learning and teaching invisible, which result in a dynamic and interactive relationship
based on instant feedbacks.
EXERCISES
Exercises are conducted after the presentation sessions where students work in
teams and the instructor group helps them during this process. During the exercises, a
high participation of students is observed. A collaborative platform has occurred where
each group / student in the group is free to create his / her own experience and share it
with others. So, it is an experimental and interactive atmosphere both for the students
and the lecturers. Apart from the learning experience, the social interaction dimension
in the class is also worth to consider. The sharing of the information provides a more
effective learning process (Figure 4). Exercises lasted about 40 minutes in each lecture.
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Figure 4. Exercises in the class

Some examples of mind mapping exercises’ outcomes are given in the Figure 5 below.

Figure 5. Mind map exercises
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Other interesting results came out of the storyboard exercises (Figure 6):

Figure 6. Storyboard exercises

It is remarkable that students show an effort to specify their work and try to
differentiate from others. In this storyboard exercise, for instance, each group tried to
design its own ‘storyboard form’ although it was not expected from them. Thus, it was
an opportunity for students to express their individual approaches not only to the
content but also to the form of the storyboard.

Evaluation
The evaluation process of the students consists of two main components: the
midterm exam and the final assignment.
MIDTERM EXAM
The midterm exam consists of two main parts:
In the first part, students are asked to explain the techniques (synectics, function
analysis and morphological chart) in terms of when and how they are used with the
stages of applying the technique. This part is to evaluate whether students have the
ability to explain what they have understood so far in detail. In the first part of the
midterm exam, it is observed that students had difficulties in describing the methods
textually.
In the second part, the image of a product is given (the soap dispenser), and the
students are asked to analyze this product using two different techniques (process tree
and WWWWWH). This part is to evaluate whether students have really understand the
techniques and can apply them to different products. Considering the second part,
where students are asked to use certain methods to analyze the given product, it is
possible to say that all have been successful in doing this.
FINAL ASSIGNMENT
In the final assignment of the course, students are required to design a ‘super hero’
or a ‘super tool’, which should be associated with at least one primary function (as a
superior ability), such as cutting, drilling, hammering, freezing, deleting, etc., or one
that they can define on their own. The final assignment consists of four main parts:
First of all, in order to create their own design goal, students are required to start
their project by making a “trend analysis” of super heroes and related function/s and
then to present the results by using “collage techniques”.

1661

Ozge Merzali Celikoglu and Sebnem Timur Ogut
Secondly, they are asked to create product ideas and concepts, to use the “mind
map” technique to demonstrate and decide on the basic characteristics and the name
of the hero and continue developing the hero/tool using the “synectics” technique and
the results from the mind map exercise.
In the third part, students are expected to give a simple representation (drawing,
model, picture of a model, and etc.) of their super-hero/tool.
Finally, they are required to show how their super-hero/tool fulfills his/her/its
function in a “storyboard”.
Here are some examples of the final assignments in Figure 7 and Figure 8:
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Example 1

Example 2

Figure 7. Examples of final assignments
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Example 3

Example 4

Figure 8. Examples of final assignments

The final assignment is formulated to assess whether students understood the
techniques and can exercise them on their own. In addition, the aim of the final
assignment is to show the students the techniques and methods in their appropriate
position during the design process and emphasize how these techniques support the
whole process if they are used properly. Finally, for a general evaluation of the class, it
is possible to claim that the majority of the class has understood and used the
techniques and methods in a proper way.

Conclusion
Revisiting Bauhaus education principles, which are specified for studio lectures in
design field and applying them on a theoretical design course with the approach of
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constructivist learning theory created the experimental approach of this study. The
effort to create a better learning process for students and a much productive teaching
process for lecturers mainly focuses on three key stages: Creating a dynamic interaction
between learner, lecturer and task; providing collaboration among learners, and
engaging and challenging the learner. Thereby, it was also a challenge for the lecturers
how to make a theoretical course as interactive as possible.
The presentations that instructor groups should make every week is the biggest
challenge for students and but it is also one of the biggest motivations to learn the
subject. As mentioned before, this responsibility of explaining something to the class
helps each instructor group to try and find the most appropriate way to understand
that something. This is followed by the dynamic interaction in the class where each
week’s design problem is formulated and revised together by the students and the
lecturers through a short discussion. The interaction continues to the collaboration
during the exercises in the class. Students learn by doing and they learn from each
other so that they can also discover how they learn in their individual way.
In terms of self-criticism, it should be given that it is a challenge to manage the
presentations where the instructor group of students explains the methods to the class.
There was no standard among the presentations and this caused a difficulty for the rest
of the class to follow at certain points. However, there were also surprising outcomes
of this process as listed below:
x The visual and textual presentation quality improved each week although the
lecturers intentionally made no comments about the presentation quality.
x Students have searched for other references and used them in their
presentations in addition to Delft Design Guide on their own although they
were not asked to. It was an effort to get a deeper understanding of the topic.
x The effort was not only to get a better understanding but also to give better
explanations. So, students started to think about ways through which they can
‘teach’ the class more effectively. And the prepared ‘analogy chart’ was an
example of that.
Considering the changing focus from the lecturer to the learner, this study is an
attempt to improve the teaching and learning quality of the course ‘Design Theories
and Methods’, however, it proposes, in a much general way, the change in the
approach of theory teaching in undergraduate level and can be improved for further
studies.
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